L-Cvsteine-S-conjugates are responsible for the mutagenic and c\ totoxic consequences which occur following exposure to certain xenobioticsl I I Following enLyme mediated C-S lysis of the cc steine conjugate. equimolar amounts of pyruvate, ammonia and a thiolate species are formed (Fig 1) It has now been established that one of the physiological rdles of C-S lyase enzymes is that of transamination Enrvmes exhibiting C-S lyase activity include glutamine transaminase K. hynurenine aminotransferase [2,3], aspartate aminotransferase and alanine aminotransferase 141 The substrate/activity profile for aspartate aminotransferase (ASAT) has been previously reported 141, however this profile has never been rationalised
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We have rationalised the structure activit). profile of ASAT for C-S lysis is based on (I) Van der Waals overlap between the cysteine conjugate and the en/\ me active site (11) Ease of elimination of the thiolate RS
The interactions between dibromophenyl. chlorodifluoroethyl, benithiaiolvl and tnchlorovinyl cysteine conjugates (DBPC, CDFC, BTC and TCVC respectively) and the active site of ASAT were determined The crystal-structure coordinates of chicken heart ASAT complexed with L-aspartate pyndoxal-5'-phosphate 151 were utilised In each case, atom coordinates of the enzyme were fixed, and the cysteine conjugate, assimilated into the structure as the pyndohimine, was unconstrained
The complex was energy minimised using the CVFF forcefield 161 until a denvative of 0 01 Lcal/mol/A was achieved using conjugate gradients algonthm
Van der Waals overlap of the conjugate R group with nearby residues (typically Senne 296) was measured and the maximal value is reported in table 1
Enthalpies of conversion of the parent conjugate into a thiolate ion and partial charges on the conjugated sulphur and thiolate sulphur atoms were determined using the AM1 semi-empincal Hamiltonian [El The values are reported in table 1 enthalpies are relative to TCVC Clearly, neither the partial charge on the sulphur of the conjugate or the thiolate correlate with ASAT C-S lyase activity, however the relative enthalpies of formation of the thiolate species follows the activity well The sole exception to this being DBPC which might, on this information alone, be expected to be a better substrate than CDFC The observed order can be rationalised, however, as one of the bromine atoms of DBPC exhibits a significant s t e m clash with the side chain of Senne 296 8% 6 5% 11% overlao
In conclusion, the C-S lyase activity of ASAT can be rationalised through consideration of molecular fit of the cysteine conjugate pyndoximine complex in the enzyme active site, and the stability of the thiolate produced on lysis. These observations can be used in future to determine the propensity of a cysteine conjugate to undergo C-S lysis, and can therefore be utilised in prediction of the formation cytotoxic species following exposure to a cysteine conjugable xenobiotic.
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Computational results were obtained using software programmes from Biosym Technologies of San Diego -molecular mechanics calculations were done with Dlscover(R) and graphically displayed in Insight II@ Semi-empirical MO calculations were done in MOPAC, interfaced to Insight II.
